either preclude a practical measurement of cerebral arterial inflow or necessitate extensive surgical in tervention (Sagawa and Guyton, 1961) . A similar difficulty in isolating the cerebral arterial inflow exists for all other laboratory species with the ex ception of primates and the rabbit (Krause, 1884; Hofmann, 1900; McDonald and Potter, 1951; Daniel et aI., 1953; Jeppsson and Olin, 1960; du Boulay and Verity, 1973) .
Early in this century, Paul Jensen (1904) gave a description of the cerebral arterial supply in the rabbit and measured the flow in the internal carotid artery of this animal using a volumetric device (Hiirthle stromuhr). Later, Schmidt and Hendrix (1938) again measured, by means of the Rein ther mostromuhr, the blood flow in the internal carotid artery of the rabbit as an index of CBF. Since then no attempts have been made to adapt to this vessel some of the more precise modern flow-measuring instruments.
Our interest in cerebrovascular regulatory mech anisms led us to test whether electromagnetic re cording of flow in the rabbit's internal carotid artery might be feasible and yield a reliable, continuous estimate of CBF. Likewise, our anatomical studies of the rabbit's cerebral venous outflow showed that the dorsal sagittal sinus might specifically drain a portion of the cerebral cortex without significant extracerebral contamination, in contrast with the situation in many species (Krause, 1884; Hofmann, 1901; Jeppsson and Olin, 1960; Purves, 1972) . In this report, we present the results of our characteri zation of the cerebrovascular anatomy of the rabbit and validation of the measurements of internal ca rotid and dorsal sagittal sinus flows, as well as tis sue clearance of H2, as indices of CBF. [Some pre liminary results have been reported earlier (Scremin et aI., 1977; Quint et aI., 1980) .]
METHODS

General Surgical and Experimental Procedures
Male New Zealand white rabbits, 2.5-4.0 kg in weight, were anesthetized by mask with 4% halothane added to 60% N20-40% O2 and, after in duction, were maintained with 1% halothane added to 60% N20-40% O2, After all surgical procedures were finished, halothane was discontinued, and the animals were maintained under 70% N20-30% O2, starting at least 1 h before the beginning of, and continuing throughout, any blood flow measure ment.
The femoral artery and two ear veins were can nulated for recording of arterial pressure and injec tion of drugs, respectively.
Respiratory CO2 was continuously monitored with a Beckman LB-2 analyzer. The animals were tracheotomized, paralyzed by a continuous intrave nous injection of pancuronium bromide (Pavulon®, Organon) at 0.6 mg/h, and ventilated with a T system so as to achieve an end-tidal CO2 (ETC02) concentration of 4%, which was maintained throughout the experimental procedure except where noted. Arterial pressure, respiratory CO2, internal carotid blood flow, and H2 clearance were recorded on a Grass model 7 polygraph. Esophageal temperature was continuously monitored and maintained at 38°C by radiant heating of the animal. 
Recording and Distribution of Arterial Blood Flow
Continuous recording of arterial blood flow was accomplished via a 1.0-to 1.5-mm Biotronex flow probe placed around the common carotid artery and coupled to a Biotronex BL410 flowmeter; a hy draulic occluder (Debley, 1971) was positioned on the artery distal to the flow probe to allow determi nations of the zero-flow signal throughout the ex periment. The flow probes were regularly calibrated in vitro by applying them to a segment of artery through which a saline solution was pumped at sev eral constant flow rates determined by timed col lection of effluent; the recorded signals were linear with respect to flow over the range observed in vivo. Perfusion of blood rather than saline solution through the calibrating system resulted in no de tectable difference in signal from the flow probe. The system of flowmeter and recorder was damped to integrate the phasic fluctuations due to arterial pulse; under these conditions, the time constant for response to a step change in flow was 0.7 s.
For determination of flow in the internal carotid artery, the external carotid artery and the occa sional recurrent branch of the internal carotid (see Results) were ligated. Special care was taken to avoid trauma to or bleeding around the internal ca rotid artery, as these would commonly lead to spasm of the vessel. In case such spasm occurred, it was relieved by the topical application of a few drops of papaverine solution (30 mg/ml).
For determination of the distribution of flow of the external and internal carotid arteries, H2-saturated 0.9% NaCI was infused at a controlled rate through a 30-gauge needle into the common carotid while one or the other of its branches was occluded. The presence of H2 in tissue or sagittal sinus was detected by monitoring the current gener ated between a platinum electrode (75-f.Lm diameter) inserted into the tissue or vessel, and an indifferent Ag-AgCI electrode placed subcutaneously in the neck. The circuit current was monitored as the volt age drop across a 1.5 x lOS-ohm resistor. Alterna tively, 5% H2 was added to the inspired gases in order to verify the operation of the electrodes.
In some experiments, a 0.1% solution of crystal violet (Manufacturing Chemists) was infused at 1 mllmin for 1 min into the right common carotid ar tery after the external carotid artery and noncere-bral branches of the internal carotid artery of the same side were tied off. The infusate was made hypertonic by the addition of dextrose to a final concentration of 20%; this was done to enhance permeation of the dye into the tissue. Immediate ly after completion of the infusion the heart was stopped by rapid intravenous injection of 4 ml of 3 M KCI, and the brain was removed, frozen, and cut to determine the distribution of dye. The orbit and its contents, the bone, and the cranial muscles were also examined for presence of dye.
Recording of Dorsal Sagittal Sinus Blood Flow and Local Tissue Blood Flow
To measure outflow from the dorsal sagittal sinus, the skull was opened over the vessel, which was then punctured with an 18-gauge needle, 13 mm posterior to the coronal suture. A 5-cm length of polyethylene catheter (PE-90; 1.27-mm o.d., 0.86-mm i.d.) was inserted into the vessel and di rected rostrally for 2-3 mm. As a rule, the catheter completely obstructed the vessel; on those occa sions when blood was observed to ooze around the catheter, either a thread was tied around the vessel or a drop of cyanoacrylate was applied to stop this bleeding. Blood issuing from the catheter was col lected at measured intervals into glass vials and the weight recorded. He -parin, 0.6 mglkg, was adminis tered intravenously immediately before cannulation and was supplemented by 0.3 mglkglh.
In some cases, a minute hole was made in the sagittal sinus with a hypodermic needle, and a 2-mm arm of a bare platinum wire (75 fLm in diameter) bent in an L-shape was then introduced into the vessel in order either to detect the appearance of H2 when injected into internal or external carotid ar teries or to measure blood flow by H2 clearance (Misrahy and Clark, 1956; Aukland et aI., 1964) . Bleeding around the site of insertion ceased spon taneously within a few minutes. The diameter of the wire was small enough compared to the internal di ameter of the sagittal sinus (approx. 1.3 mm) that flow was not significantly impeded.
For determination of blood flow, 5% H2 was added to the inhaled gas mixture and maintained until the H2 current reached a plateau. H2 inflow was then stopped and the de saturation slope re corded. Blood flow (K), (ml g-l min-l) was calcu lated by using the expression K = In 2ITl/2' where Tl/2 is the half-time of the washout slope in minutes (Auckland et aI., 1964) . The same procedure was used to determine local tissue blood flow with a 75-fLm-diameter platinum electrode inserted 0.5-1.0 mm into the cerebral cortex.
Anatomical Casts of Arteries and Veins
Casts of the arterial vessels were made by first stopping the animal's heart with an intravenous bolus injection of concentrated KCI and then per fusing one carotid artery in the cranial direction with heparinized 0.9% NaCI until drainage from the opened internal and external jugular veins was clear. A partially polymerized acrylic monomer (Batson's #17 Anatomical Corrosion Compound, Polysciences, Harrington, PA), with added color, was then infused into the artery and allowed to polymerize completely. Similarly, for casts of the cerebral venous system, the acrylic monomer was injected into the internal jugular vein of one side. After polymerization was completed, the head was removed and set into 34% KOH to dissolve away the bone and soft tissues.
RESULTS
Anatomy
Arteries
Gross morphology of carotid and vertebral ar teries. The arterial supply to the brain ( Fig. 1) , as observed in casts from 9 animals, is provided by the vertebral and carotid arteries. Before joining to form the basilar artery at the level of the foramen magnum, the vertebral arteries give off, along their course, numerous branches to the vertebrae and paravertebral muscles. Branches from the basilar artery supply the brain stem and caudal cerebellum. At the level of the posterior perforated space, the basilar artery divides into the right and left posterior cerebral arteries; each of these continues rostrally and laterally, soon giving off a superior cerebellar artery. The posterior cerebral arteries then continue their course over the caudal-ventral and caudal lateral surface of the hemispheres.
The internal carotid artery, which on each side originates from the dorsum of the common carotid artery, proceeds dorsolaterally, then dorsomedially �.���'<--Middle cerebral a.
Post. communicating a.
Post. cerebral a.
Sup. cerebellar a.
Flow meter probe
Common carotid a.
Vertebral a. and cranially, until its entrance into the foramen caroticum. The superior laryngeal artery courses ventromedially from the common carotid at the level of the emergence of the internal carotid ( Fig.  2A) . A vessel supplying the carotid body originates close to the bifurcation, occasionally from the internal carotid ( Fig. 2D ) but more frequently from the external carotid artery ( Fig. 2A, B) . The occipi tal artery, slightly smaller than the internal carotid, originates in one third of the cases from that artery ( Fig. 2A ) and in the remainder from the external carotid at a variable level beyond the bifurcation (Fig. 2C, D) .
During the entire course of the IC towards the circle of Willis, no vessels arise from it, with the exception of one or two extremely small branches in
its intrapetrous portion. The internal carotid joins the circle of Willis at the level of the posterior bor der of the optic chiasm ( Fig. 1) and communicates with the posterior cerebral arteries by means of a well-developed posterior communicating artery.
The internal ophthalmic artery, the first intracra nial branch of the internal carotid ( Fig. 1) , contrib utes to the choroidal plexus and gives a small anastomotic branch to the ciliary plexus that origi nates from the external ophthalmic artery (Fig. 3) . The internal carotid then courses rostrally, giving off small infundibular branches and a large middle cerebral artery. The anterior cerebral arteries (Fig.  1 ) fuse in the midline at a variable distance from their origin to form a common trunk that courses dorsally and then caudally. A fine branch of the common trunk anastomoses with the ethmoidal ar teries that originate from the external ophthalmic artery (Figs. 1 and 3) . The ethmoidal arteries fuse in the midline and give rise to one or more rostrally directed vessels that contribute to the supply of the
Variations in the origin of the internal carotid artery (IC) from the common carotid artery (CG). EC, external ca rotid artery; OA, occipital artery; SL, superior laryngeal ar tery; CB, carotid body. The medial aspect of vessels on the left side is shown; dorsal is to the left, and rostral is at the top of the figure. Distribution of internal carotid blood flow (ICBF). Infusion of crystal violet. External exami nation revealed blue retinal reflection and blue col oration of the iris in the homolateral eye but no coloration of the sclera. No coloration was seen in the contralateral eye, the skin, or the nasal and oral mucosa. The surface of the homolateral cerebral hemisphere was deeply stained; on the ventral as pect a clear demarcation of the staining was appar ent at the midline. Both olfactory bulbs were un stained. Of contents of the orbit, only the optic nerve was stained; the lacrimal glands, orbital fat, and extraocular muscles were clear. No coloration of bone or extracranial muscles was observed.
Section of the brain (Fig. 4) showed staining of the entire homolateral cerebral cortex and the dor somedial portion of the contralateral cortex. At the level of the posterior hypothalamus, this structure, as well -s the putamen, were stained on the injected side, but the caudal half of the nucleus caudatus remained unstained. All cerebral structures rostral to this level were stained homolaterally, as was the most medial part of the contralateral hemisphere. The olfactory bulbs remained unstained.
Infusion of Hz-Saturated Solution
When H2-saturated 0. 9% NaCl was infused into one common carotid with the corresponding exter nal carotid ligated, a H2 pulse was detected in the homolateral cerebral cortex but not in the contralat eral cerebral cortex or in either cerebellar cortex (Fig. 5) . When H2 detectors were placed in the tongue and cerebral cortex (Fig. 6) , infusion of H2-saturated 0.9% NaCl into the common carotid with all branches patent yielded H2 pulses in both loca tions. After obstruction of the external carotid, the H2 pulse was detected only in the cerebral cortex; conversely, when the internal carotid alone was obstructed, the H2 pulse occurred only in the tongue. Similar results followed placement of a H2 detector in soft tissue of the nose or in the masseter or temporal muscles, rather than in the tongue. In fusion of the H2-saturated solution into the internal carotid yielded H2 pulses in the cortex from the frontal to the occipital pole, and in the dorsal sagit- tal sinus, but not in the olfactory bulb, whereas the converse was observed after infusion into the ex ternal carotid (Fig. 7) . The distribution of H2 was unaltered when ICBF was increased by hyper capnea (8% ETC02).
Veins
Gross morphology. Casts from 7 animals indi cated that the dorsal and lateral parts of the frontal and parietal areas of the cortex are drained by the dorsal sagittal sinus (Figs. 8 and 9 ). This vessel originates about 5 mm behind the junction of the olfactory bulb and the frontal pole and runs in the interhemispheric sulcus, opening finally into the confluens sinuum just after joining with the straight sinus that drains chiefly the deep nuclei of the cere brum. A portion of the occipital cortex adjoining the confluens sinuum is drained by veins that lead di rectly into this confluence. The olfactory bulbs, frontal poles, and ventromedial part of the cere brum, including the hypothalamus, are drained by the ventromedial veins that run caudally, forming the venous counterpart of the circle of Willis ( 10). These vessels usually join with the ventrolat eral veins and end in the lateral sinuses. The ven trolateral and lateral portions of the cerebral cortex are drained by the ventrolateral veins that are ulti mately received by the lateral sinuses (Figs. 8 and 10). The olfactory bulb is drained by vessels that empty into the ventromedial vein, which also re ceives affluents from the frontal pole (Figs. 8-10 ). The rostral ends of the ventromedial vein form a ring around the junction of the olfactory bulbs and frontal poles (Figs. 8-10 ). One or two small vessels form an anastomosis between this ring and the dor sal sagittal sinus (Figs. 8 and 9 ). Venous drainage of the brain ultimately exits via the lateral sinuses; these lead to the transverse sinuses, where, on each side, a large emissary vein arises and connects with the external jugular vein. Each transverse sinus continues caudally and ven trally, finally emptying into the vertebral and inter nal jugular veins. Along its course, the transverse sinus receives numerous tributaries from sur rounding muscle and bone, as does the first part of the internal jugular vein.
pulse in the dorsal sagittal sinus, whereas infusion into the external carotid led to no H2 signal at the site (Fig. 7) . Source of blood in the dorsal sagittal sinus. While the anatomical pattern of cerebral veins indi cated that the dorsal sagittal sinus receives solely cerebral drainage, the possibility of functional shunting with extracerebral sources needed to be tested. Infusion of H2-saturated solution into the in ternal carotid artery, shown above to supply only cerebral tissue, resulted in the appearance of a H2
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Measurements of Cerebral Blood Flow
Internal Carotid Blood Flow (ICBF)
In 5 animals under 70% N20-30% O2 anesthesia, mean blood flow in the right internal carotid artery was 1. 3 ± 0. 16 (SE) mllmin at a mean arterial pres- sure of 98 ± 3 mm Hg. When ETC02 was varied over the range of 2-9% by stepwise adjustment of the respiratory minute volume or of the concentra tion of CO2 in the inhaled gas mixture, ICBF changed to a new value, reaching a steady state in 1. 5-2 min. These steady values of ICBF were linearly related to ETC02 (Fig. 11) . ICBF increased roughly twofold when the contralateral internal ca rotid artery was occluded (Fig. 12) .
Exposure and preparation of the internal carotid and neighboring arteries might have affected the sinus nerve or the cervical sympathetic. To evaluate this possibility, the two vagus and aortic nerves and the contralateral sinus nerve were divided in the neck, and the ipsilateral common carotid artery was temporarily clamped both before and after the dis section of the internal carotid. No difference in pres sor response was observed following the dissec tion, but the response was completely abolished after section of the remaining ipsilateral sinus nerve. Similarly, dissection of the arteries had no effect on the pupillary dilatation produced by stimulation of the ipsilateral cervical sympathetic nerve caudal to the level of dissection.
Sagittal Sinus Blood Flow (SSBF)
The mean value of SSBF as determined volumet rically during normocapnia (ETC02 = 4%) in 5 rab bits was 0. 54 ± 0. 08 m1!min, whereas the value de termined by H2 clearance in 5 other animals was 0.64 ± 0. 1 ml g-l min-l. As when ICBF was measured, SSBF (measured volumetrically) changed linearly with respect to ETC02 over the range of 3-9% (Fig. 11) . Following each stepwise change in ETC02, SSBF reached its new steady level within 2 min. SSBF was measured simultaneously by the vol umetric and H2-clearance techniques in 6 animals, while flow was changed by alteration of arterial Pco2• The values obtained by the two methods were linearly correlated within the ranges of 0.4-1.2 mllmin and 0.3-0.9 ml g-l min-t, respectively. The slope of the regression of SSBF measured volumet rically (mllmin) on SSBF measured by H2 clearance (ml g-l min-1) estimates the weight of tissue (g) drained by the sagittal sinus up to the sampling point. This ranged from 0.8 to 1.5 g, with a mean of 1. 2 ± 0. 1 (SE) g; correlation coefficients (r) ranged from 0.89 to 0. 98 and were statistically significant at p < 0.05. The results of a single experiment are shown in Fig. 13 .
Comparison of SSBF (H2 Clearance) with Local Blood Flow and ICBF
In 3 animals, local tissue blood flow and SSBF were determined simultaneously. Tests were made with two separate placements of the platinum elec trode in 2 of the animals and a single placement in the remaining animal. Six to 11 paired observations of local blood flow and SSBF for each of the five electrode placements were made while arterial Pco2 was adjusted incrementally so as to change SSBF over the range of 0.28 to 1. 40 m1 g-l min-l. Under these conditions, the two measurements changed linearly with respect to each other; correlation coefficients (r) for each placement ranged from 0.84 to 0. 95 and were all statistically significant (p < 0.05). SSBF and local flow were not necessarily of the same absolute value, since large variations be tween different sites in the cortex were observed. In 5 animals, ICBF and SSBF (H2 clearance) were measured simultaneously while flow was al- tered by varying arterial Pco2• ICBF correlated linearly with SSBF when the latter changed within the range of 0.3 to 1.5 ml g-l min-1; correlation coefficients ranged from 0.84 to 0.97 and were sig nificant at p < 0.05.
DISCUSSION
The morphology and general gross distribution of the rabbit's cerebral arterial supply as observed in our specimens are basically as described by Krause (1884) and refined by Hofmann (1900) . More re cently, Jeppsson and Olin (1960) characterized the cerebral vascular anatomy of the rabbit by angiog raphy. In contrast with other mammals where cere bral arterial inflow is provided by various arteries arising from the common carotid as well as from the vertebral arteries (Hofmann, 1900; Daniel et aI., 1953; du Boulay and Verity, 1973) , the cerebral supply of the rabbit is provided solely by the two internal carotid arteries and the vertebrals.
The fact that the internal carotid, originating from the common carotid, proceeds towards the circle of Willis without significant branching makes this ves sel especially suitable for monitoring of cerebral blood flow, as pointed out by Jensen (1904) and Schmidt and Hendrix (1938) . Both investigators li gated the superior laryngeal branch of the common carotid, the external carotid, and the occasional oc cipital artery. Jensen measured flow in the common carotid by the Hiirthle stromuhr, a volumetric de vice that required cannulation of the artery, whereas Schmidt and Hendrix used the Rein ther mostromuhr, which gave indication of flow by mea surement of thermal dissipation.
The use of the electromagnetic flowmeter, as in our preparation, has the advantages of allowing continuous monitoring of flow with greater sen sitivity than possible with the thermostromuhr and, at the same time, without requiring opening of the artery. No matter what method of monitoring flow is used, it must be recognized that the flow in one internal carotid artery represents only a fraction of the total cerebral blood flow. Moreover, because this vessel feeds into the anastomotic system of the circle of Willis, selective changes in resistance of the contralateral internal carotid or of the basilar artery will bring about a complementary change in the measured internal carotid flow, even though the total remains the same. This is shown, for instance, by the experiment (Fig. 12 ) in which measured internal carotid flow doubled when the contralateral internal carotid was occluded. To avoid this com plication, Schmidt and Hendrix (1938) regularly li gated the contralateral internal carotid and basilar arteries. We have chosen not to do this because (1) exposure and ligation of the basilar artery are tedi ous and traumatic and may leave some areas of the brain with inadequate blood supply, and (2) occlu sion of the remaining internal carotid to obtain the zero-flow level would produce complete cerebral ischemia. It is important, however, that care be taken to use a flow probe that produces minimal constriction of the vessel and that any spasm pro duced by trauma or bleeding be prevented by top ical application of papaverine. Under these cir cumstances, the method gives an accurate repre sentation of a fixed proportion of the total cerebral flow.
A possible complication of the dissection and of occlusion of noncerebral arteries is damage to such adjacent structures as the carotid body and superior cervical ganglion. If care is taken, however, these can readily be spared.
Two sets of anastomoses exist between the branches of the internal and external carotids: (1) branches of the external and internal opthalmic ar teries in the orbit and (2) branches of the anterior cerebral and ethmoidal arteries in the anterior cra nial fossa. At least under the experimental condi tions here reported, no significant flow occurs across these anastomoses, as indicated by the re sults of H2 and dye injections. Whether such anastomotic flow may occur under other more se vere physiological or pathological conditions would need to be tested specifically.
The areas of the brain supplied by the internal carotid artery can be inferred from both the arterial casts and the functional observations. The former suggest that the internal carotid supplies the ipsilat eral cerebral cortex (excepting some occipital areas), hypothalamus, putamen, and anterior por tion of the nucleus caudatus, while the rest of the latter, the mamillary bodies, thalamus, and parts of the occipital cortex are supplied by the posterior communicating and posterior cerebral arteries. Since the internal carotid, posterior communicat ing, and posterior cerebral arteries have anastomot ic connections through the circle of Willis, it is not possible on stricly anatomical grounds to delineate precise borders between their areas of distribution. The areas of supply inferred from the casts were confirmed in their major aspects by the intra-arterial lll]ections of crystal violet. These observations confirm the earlier descriptions of McDonald and Potter (1951) and Prolo and Stillwell (1962) .
These results of dye injections, taken alone, could not be considered as definitive evidence of the arte rial distribution in the normal state. Postmortem changes in pressure patterns in the circle of Willis may have altered dye distribution within cerebral vessels and yielded a distorted pattern. That this was not the case was indicated by the results of the H2 injections, which did not require killing of the animal and nevertheless showed a pattern compati ble with that seen after dye injection. These tech niques of dye or gas injection were considered to be preferable to the other possible technical approach to defining the flow distribution, i. e., the injection of radiolabeled microspheres. The extensive studies necessary for validation of this technique for evalu ation of the cerebral circulation of the rabbit did not appear warranted. In any case, since the passage of microspheres is limited to vessels larger than the spheres themselves, flow through anastomotic chan nels of smaller diameter cannot be detected; this limitation does not apply to the dissolved dye or H2 gas.
Our observations on the anatomy of the cerebral veins confirm the previous descriptions of Krause (1884), Hofmann (1901), and Jeppson and Olin (1960) . The anatomical evidence strongly indicates the exclusively cerebral origin of blood draining into the dorsal sagittal sinus, arising chiefly from the dorsolateral area of the frontoparietal cortex. The fact that H2 appears in the sagittal sinus after injec tion into the internal, but not the external, carotid artery confirms the lack of significant extracerebral contribution to the blood drained by the sinus.
Cannulation of the dorsal sagittal sinus, in such a way as to allow complete drainage without intro duction of significant resistance, provides a mea sure of the absolute blood flow draining from a fraction of the cerebral cortex. The advantage of the technique is that samples of venous blood are easily obtained for analysis of content of substances, thus allowing calculations of rates of uptake and release (Pearce et al., 1981; Scremin, Sonnenschein, and Rubinstein, unpublished) . Although the limits of the area of cortex drained by the sagittal sinus can only be approximated, as indicated in Figs 8-10, the weight (g) of this cortical region can be estimated by the ratio of directly measured outflow (mllmin) to flow measured in the same vessel with H2 clearance (ml g-l min-l), as indicated in Results. Thus, the uptake or release of substances (for instance O2) can be expressed as a function of unit weight of tissue. The main disadvantage of this technique is the need for continual heparinization of the animal and re placement of the blood.
The H2-clearance method has the advantages that heparinization is unnecessary, only a very small opening in the skull is needed, no blood loss occurs, and a quantitative estimate of flow per unit weight of tissue is obtained. On the other hand, the validity of the H2-clearance method requires that tissue, arterial, and venous concentrations of H2 be in equilibrium with each other before de saturation is allowed and that no flow change occur during de saturation. Thus, transient changes in blood flow cannot be measured by this method.
In contrast with the arterial and venous flow techniques, measurement of H2 clearance in tissue allows an estimate of local changes in blood flow that are not necessarily reflected homogeneously throughout the brain. By the same token, such mea surements may be valuable in assessing the effects of localized functional changes.
In general, it appears that the several methods of cerebral blood flow determination yield comparable results when a generalized change in flow occurs in response to alteration of respiratory CO2, Thus, within this context at least, all the methods are valid in reflecting quantitatively a well-characterized re sponse pattern of cerebral blood flow.
The combined results of the reported anatomical and functional studies thus reveal that mea surements of blood flow in the internal carotid ar tery and in the dorsal sagittal sinus of the rabbit are reliable and valid estimates of average flow through the homolateral cerebral hemisphere and the cere bral cortex, respectively.
